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Alcohol and driving don’t mix.

Or do they? Actually, they go together
just fine, so long as your vehicle is the
one consuming the alcohol. Ethanol,
which is 200-proof alcohol, the kind
found in whiskey, wine, and beer, is an
excellent fuel after it is denatured to
make it unfit for human consumption.

Why is ethanol important?

Ethanol offersmany advantages over gasolineand diesel fuel. For
onething, it’ sderived from plant matter, which isasustainable
resource, so supplies canbereplenishedindefinitely. For another,
ethanol isproduced domestically, makinginventoriesimmuneto
shortages created by foreign powers, ashappenedinthe 1970s
and again around 1990 with crude oil. Also, using ethanal in place
of gasoline or diesel fuel helpsboost theU.S. economy.

Ontop of all that, vehiclesrunning onethanol producesignificantly
fewer harmful emissionsthan vehiclesburning gasoline. Unlike
petroleum-based fuels, ethanol produces no net carbon dioxide
emissions. That' sbecause ethanol is made from plantsthatremove
carbon dioxidefrom theairwhilegrowing. Infact, morecarbon
dioxide isremoved during crop growth thanisreleased totheair
during the manufactureand use of ethanol asafuel, sousing
ethanol actually lessensthe amount of carbon dioxideinthe
atmosphere onanoverall basis. Carbon dioxideisagreenhouse
gasthat contributesto global warming by preventing someof the
sun’ s radiation from escaping the Earth.

How ethanol works

Ethanol helpskeep enginesclean, too. It burnsmorecompletely
and at aslightly cooler temperature than gasoline. Thismeans
longer spark plug lifeand fewer combustion deposits. Ethanol
burnswell becauseitisan oxygenate, meaning that ethanol
molecules contain oxygen. Oxygen atomsinside ethanol joinforces
with oxygen moleculesin theair to help ethanol burnmorecom-
pletely. Thisextraamount of oxygen also hel psgasolineburn
better when it isblended with ethanol. Better combustionisan
important factor leading to fewer harmful emissions. A blend
containing 10% ethanol and 90% gasoline(called E10) can reduce
carbon monoxide emissions from older vehiclesby asmuch as 25%.

Technology Primer

Emissions of smog-producinghydrocarbons, soot particles, and
toxic and ozone-producingchemicasare reduced, aswell.

Y oumay beawareof E10without realizingit. TheClean Air Act
Amendmentsof 1990 specify that acertain amount of oxygenbe
added to gasoline, intheform of an oxygenatelike ethanol, whenit
isintended for salein congested urban areaswhere carsand trucks
emit carbon monoxidein unhealthy amounts. Thepurposeof the
regulation isto reduce production of thispollutantthrough better
fuel combustion, particularly inthewintertimewhencarbon
monoxidelevelstend to skyrocket. Tolearnwhether youliveinone
of theseregionsof the United States,|ook for signson gas pumps
that say the gasoline beingdispensedis10%ethanol.

How is ethanol made?
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Pureethanol hasfewer highly volatile componentsthan gasoline,
making it lesslikely toigniteat low temperatures. That means
vehiclesusing pureethanol tend to be harder to start when their
enginesarecold, especidly inthewintertime. Gasoline mixedwith
ethanol preventsthisproblemwith E10 and other ethanol blends.
BesidesE10, ethanol is sold as E85 (85% ethanol and 15% gasoline)
for light-duty vehiclesand as E95(95% ethanol and 5% gasoline)
for heavy-duty vehicles, such asbusesandtrucks.

What are flexible-fuel vehicles?
Althoughall major foreign and domestic auto manufacturers
approvetheuseof E10intheir standard gasoline-fueledvehicles,
the same cannot be said of E85. Ethanol’ shigh octanerating
necessitates running an engine at ahigher compressionratiothan
would be appropriate for astandard gasoline vehicle.
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Another concerniscorrosiveness. Alcoholsare
generally more corrosivethangasoline. Ve-
hicles designed for E85 meet thesechallenges
with special lubricantsand sel ected components
made from advanced materias. All mgor U.S.
automakersoffer cars, vans, andlight trucks
designedfor E85, often at thesamepricesas
their gasoline counterparts. Theseareflexible-
fuel vehiclesthat can run on E85, gasoline, or
any combination of thetwo. About onemillion
light-duty E85 vehicleswerein servicein 2000,
mostly incorporate or government fleets.
Adopting flexible-fuel vehicleshelpsfleet
ownerscomply withthe Energy Policy Act of
1992,

Although E95isagood fuel for busesand
trucks, it cannot be used in standard diesel
engines. Sotestsareunder way todetermine
whether anew ethanol-based fuel can power
such heavy-duty vehicleswithout extensive
enginemodifications. Calledoxygenateddiesel
or E-diesel (E standsfor ethanol), thenew fuel
contains 15% ethanol, 80% diesel fuel, and 5%
of anadditivethat hel psthe components stay
mixed together. Thisblend promisestosignifi-
cantly reduce exhaust emissionsfrom heavy-
duty vehicleswhilehelpingtolessen U.S.
dependence onforeignail.

The future of ethanol

Ethanol producersinthe United Statesgenerate
around 1.5 billion gallonsof ethanol eachyear,
most of which isderived fromcorn. Asdemand
for ethanol increases, other domestic biomass
resources, such asagricultural andforestry
wastes, municipal solid wastes, industrial
wastes, and cropsgrown solely for energy
purposes, will be used to make ethanol.

Useof such materialswill help reduce our
country’ stradedeficit and createsjobs. Our
agricultural community especially standsto
benefit, since making ethanol and other fuels
from crops and agricultural residueswill provide
for new valuable crops andnew usesfor
existing cropsand residues.

Inafew years, it isexpected that theautomotive
industry will start producing vehiclesthat are
propelled by fuel cellsinstead of internal
combustion engines. Theserevolutionary
vehicles need to burnhydrogen, whichwill be
produced from other fuel sby an onboard device
called afuel reformer. Research sponsored by
the U.S. Department of Energy hasrecently

led to the devel opment of thefirst reformerthat
can create hydrogen from several differentfuels,
including ethanol. Developersof thiscutting-
edge technology say thatethanol produces
higher engine efficiencies, fewer emissions, and
offersbetter engine performancethan other
fuels, evengasoline.
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